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ABSTRACT 

NASA has b e e n  r e q u e s t e d  by the  Department  of  Defense  
(DOD) t o  v a c a t e  t h e  2 2 5  t o  260 MHz f r e q u e n c y  band by J a n u a r y  1, 
1970 .  The S a t u r n  l a u n c h  veh ic l e s  and  t h e  A i r l o c k / O r b i t a l  Work- 
shop  and t h e  Apo l lo  Te le scope  Mount ma.ke u s e  o f  t h i s  f r e q u e n c y  
band f o r  t e l e m e t e r i n g .  It i s  l i k e l y  t h a t  m i s s i o n s  i n c l u d i n g  
these  s p a c e  v e h i c l e s  w i l l  be conduc ted  i n  t h e  pos t -1970 t i m e  
p e r i o d .  It i s  t h e  c u r r e n t  NASA p o s i t i o n  t h a t  f i f t e e n  t e l e m e t r y  
c h a n n e l s  i n  t h e  VHF te lemetry,  band w i l l  be r e q u i r e d  by NASA 
programs d u r i n g  t h e  1 9 7 0  t o  1 9 7 5  t i m e  p e r i o d  and  t h a t  NASA w i l l  
v a c a t e  t h e  VHF t e l e m e t r y  band by J a n u a r y  1, 1975.  A l l  f i f t e e n  
c h a n n e l s  s h o u l d  be c l e a r  channe l s  from Cape Kennedy t h r o u F h  
Ascens ion  I s l a n d  d u r i n g  l aunch  o p e r a t i o n s  whi le  o n l y  t e n  of' 
t hese  f i f t e e n  c h a n n e l s  would be r e q u i r e d  d u r i n g  E a r t h  o r b i t a l  
o p e r a t i o n s .  

T h i s  memorandum summarizes ( a )  t h e  background t o  t h e  
q u e s t i o n  o f  NASA v a c a t i n g  t h e  2 2 5  t o  2 6 0  MHz f r e q u e n c y  band by 
J a n u a r y  1, 1 9 7 0 ,  ( b )  t h e  c u r r e n t  NASA p o s i t i o n  on v a c a t i n g  t h e  
VHF t e l e m e t r y  band ,  and ( e )  p o s s i b l e  r e l a t e d  problem a r e a s  t o  
NASA manned s p a c e  p rograms .  . 
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1 . 0  I n t r o d u c t i o n  

T h e r e  h a s  be'en much d i s c u s s i o n  o f  l a t e  c o n c e r n i n g  t h e  
a v a i l a b i l i t y  o f  t h e  225  to 260  MHz f r e q u e n c y  band (VHF t e l e m e t r y  
band)  f o r  u s e  b y  NASA a f t e r  J a n u a r y  1, 1 9 7 0 .  I n  a d d i t i o n  to c e r -  
t a i n  c u r r e n t  unmanned NASA s p a c e  p rograms ,  t h e  S a t u r n , l a u n c h  
v e h i c l e s  ( b o t h  t h e  Upra t ed  S a t u r n  I and t h e  S a t u r n  V )  u sed  i n  
t h e  A p o l l o  and Apo l lo  A p p l i c a t i o n s  Programs make u s e  =f t h i s  
p o r t i o n  o f  t h e  f r e q u e n c y  spec t rum f o r  t e l e m e t e r i n g .  I n  a d d i t i o n ,  
r a d i o  f r e q u e n c y  communicat ions,  b o t h  v o i c e  and t e l e m e t r y ,  between 
t h e  LM and t h e  CSP and betrzr'eeri e x t r a v e h i c u l a r  a s t , ronau t s  and t h e  
LM 3r CSM used  i n  t h e s e  manned s p a c e  p r n g r a m s  a re  conduc ted  u s i n g  
a c a r r i e r  f r e q u e n c y  o f  259 .7  MHz. The s p a c e  v e h i c l e  modules ,  
current1.y u n d e r  development  for u s e  i n  t h e  i n i t i a l  E a r t h  o r b i t a l  
m i s s i o n s  o f  t h e  Apo l lo  A p p l i c a t i o n s  Program, which i n c l u d e  t h e  
A i r l o c k / O r b i t a l  Workshop and t h e  Apollo T e l e s c o p e  Mount , a l s o  
make u s e  o f  t h e  VHF t e l e m e t r y  band f o r  t e l e m e t e r i n g .  T h i s  mernoran- 
dum summarizes:  ( a )  t h e  background t o  the q u e s t i o n  o f  N A S A  
v a c a t i n g  t h e  2 2 5  to 260 I4Hz f r e q u e n c y  band b y  J a n u a r y  1, 1970,  
( b )  t h e  c u r r e n t  NASA p o s i t i o n  on v a c a t i n g  t h e  VHF t e l e m e t r y  band ,  
and ( c )  p o s s i b l e  r e l a t e d  problem areas  t o  NASA manned s p a c e  
programs.  

2 . 0  Backgro.und 

The D i r e c t o r ,  Te lecommunica t ions  Management (DTM) 
e x e r c i s e s  a u t h o r i t y  o v e r  f r e q u e n c y  a l l o c a t i o n s  g i v e n  t o  govern-  
ment agency u s e r s  whi le  t h e  Federal  Communications Commission 
(FCC) has t h e  same a u t h o r i t y  o v e r  f r e q u e n c y  a l l o c a t i o n s  awarded 
t o  non-government u s e r s .  The DTM and FCC j o i n t l y  d e v e l o p  a N a t i o n a l  
Frequency  Tab le  allgcating p o r t i o n s  o f  t h e  f r e q u e n c y  spec t rum ( u p  
t o  4 0  gHz) f o r  s p e c i f i c  a p p l i c a t i o n s  such  as t e l e m e t r y ,  communi- 
c a t i o n s  s a t e l l i t e s ,  t r a c k i n g  m o b i l e  communica t ions ,  e t c .  The 
I n t e r d e p a r t m e n t  Radio  Advisory Committees ( I R A C )  a c t s  as an  
a d v i s o r y  o r g a n i z a t i o n  t o  t h e  DTM on matters o f  f r e q u e n c y  a1.1oca- 
t i o n s  for government  agency users .  

I 

I n  e a r l y  1 9 5 8 ,  I R A C  and  DTM made a v a i l a b l e  f o r  a l l  
government  u s e r s  a total of f o r t y - f o u r  500 kHz c h a n n e l s  i n  t h e  
225 to 260 MHz f r e q u e n c y  band f o r  g e n e r a l  t e l e m e t e r i n g  u s e .  A t  
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t h e  same t i m e ,  t h e  DOD p e t i t i o n e d  I R A C  to s h i f t  t e l e m e t r y .  
o p e r a t i o n s  to t h e  UHF band so t h a t  t h e  VHF f r e q u e n c i e s  m i g h t  
b e  u s e d  f o r  o t h e r  p u r p o s e s .  The t a r g e t  d a t e ,  J a n u a r y  1, 1 9 7 0 ,  
was s e t  by t h e  m i l i t a r y  f o r  v a c a t i n g  t h e  2 2 5  to 260 MKz f r e -  
quency band f o r  t e l e m e t e r i n g .  On F e b r u a r y  1 9 ,  1 9 6 5 ,  t h e  N i l i t a r y  
Communications E l e c t r o n i c s  Board (1 )  i s s u e d  a memorandum t o  t h e  
m i l i t a r y  d e p a r t m e n t s  o f  t he  Department  o f  Defense  ( D O D )  o r d e r -  
i n g  a l l  u s e r s  t o  remove a l l  t e l e m e t e r i n g  o p e r a t i o n s  from t h e  
VHF band by J a n u a r y  1, 1970 ,  and  to u s e  i n s t e a d  t h e  1435 to 1540 
MHz and 2200  to 2300 MHz f r e q u e n c y  bands .  NASA was t h e n  r e q u e s t e d  
by DOD and I R A C  to c o n s i d e r  v a c a t i n g  t h i s  f r e q u e n c y  band.  A s  a 
r e s u l t ,  NASA formed a VHF Te leme t ry  S tudy  Group c h a i r e d  by 
M r .  F.  B .  Smi th  of Langley Resea rch  C e n t e r  to i n v e s t i g a t e  t h e  
NASA r e q u i r e m e n t s  for u s e  of t h e  VBF t e l e m e t r y  band a f t e r  1 9 7 0  
and  to e s t i m a t e  t h e  impac t  upon NASA programs i f  t e l e m e t e r i n g  
o p e r a t i o n s  i n  t h e  post-1970 t i m e  p e r i o d  were conduc ted  i n  t h e  
UHF band.  

Jr., Deputy A d m i n i s t r a t o r  f o r  N A S A ,  i n  a l e t t e r  ' Dr(3P ad -d res sed  
to Dr. J .  S.  F o s t e r j  Jr., Direc tox? ,  Ccfense  Z e s e a r z h  a:??d EngLne- 
e r i n g ,  d a t e d  August 23 ,  1966,  proposed  a p l a n  f=r ?TASP. use of  
t h e  2 2 5  to 260 MI-Iz f r equency  band i n  t h e  p o s t - 1 9 7 0  t i n ?  p e r i o d .  ' 

T h i s  p l a n  i n c l u d e d  r e t e n t i o n  by NASA o f  15 t e l e m e t r y  channe1.s 
t h r o u g h  J a n u a r y  1, 1 9 7 5 ,  and r e t e n t i o n  o f  1 0  o f  t h e s e  15 c h a r m e l s  
i n d e f i n i t e l y  on a sha.red bas i s  w i t h  t h e  m i l i t a r y  u s e r s .  These 
1 0  c h a n n e l s ,  it i s  b e l i e v e d ,  a r e  r e q u i r e d .  to meet t h e  l i m i t e d  
r e q u i r e m e n t s  f o r  t e l e r n e t e r i n g  ? & t h e  sound ing  r o c k e t  p rograms ,  
f o r  communri c a t i o n s  between s p a c e c r a f t  and between e x t r a v e h i c  u- 

o r b i t a l  programs i n c l u d i n g  and f o l l o w i n g  Apol.10. I t  s h o u l d  b e  
, n o t e d  t h a t  t h i s  p l a n  was n o t  r e a d i l y  a c c e p t a b l e  t o  a l l  m i l i t a r y  
a g e n c i e s .  .To d a t e ,  I R A C  has  n o t  made f j - n a l  recommendat ions to 
t h e  DTM f o r  changes  i n  the  s t a t u s  o f  t h e  u s e  o f  t h e s e  a l l o c a t i o n s  
i n  t h e  2 2 5  to 260 XHz f r equency  band .  D i s c u s s i o n s  and n e g o t i a -  
t i o n s  between DOD and NASA and I R A C  are c o n t i n u i n g  on t h i s  
q u e s t i o n .  

A t  t h e '  c o n c i u s i o n  o f  t h i s  stud.y ( 2 )  . C .  Seamans, 

. l a r  a s t r o n a u t s  and s p a c e c r a f t ,  and for t e l e r n e t e r i n g  i n  E a r t h  

3 . 0  C u r r e n t  NASA P o s i t i o n  
-1 'Ine iatesi;  XASA p o s ~ t i . o i i  OR t h z  u s e  zf t h e  225 tc! 260 

MHz f r e q u e n c y  band i n  t h e  f u t u r e  i s  as f o l l o w s :  

( a )  Twenty-nine of  t h e  44 c h a n n e l s  w i l l  be  v a c a t e d  by 
NASA b y  J a n u a r y  1, 1970,  

I 

( b )  The r e m a i n i n g  15 c h a n n e l s  w i l l  be  v a c a t e d  by NASA 
by J a n u a r y  1, 1 9 7 5 ,  
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( e )  Ten o f  t h e s e  1 5  c h a n n e l s  s h o u l d  b e  c l e a r  c h a n n e l s  
d u r i n g  E a r t h  o r b i t a l  o p e r a t i o n s  as r e q u i r e d  
t h r o u g h  J a n u a r y  1, 1 9 7 5 ,  and 

( d )  A l l  o f  t h e s e  1 5  c h a n n e l s  s h o u l d  be c l e a r  c h a n n e l s  
f rom Cape Kennedy t h r o u g h  Ascens ion  I s l a n d  d u r i n g  
l a u n c h  o p e r a t i o n s  a s  r e q u i r e d  t h r o u g h  J a n u a r y  1, 1 9 7 5 .  

It i s  b e l i e v e d  t h a t  any a c c e l e r a t i o n . o f  t h e  p l a n  
o u t l i n e d  above t o  v a c a t e  t h e  VHF t e l e m e t r y  band by NASA would 
p r e s e n t  s e r i o u s  t e c h n i c a l  and economic p rob lems  i n  NASA p r c -  
grams and would have  -a m a j o r  impac t  on t h e  s c h e d u l e  o f  t h e  
Apo l lo  and Apo l lo  A p p l i c a t i o n s  Programs.  

. _  

4 . 0  P o s s i b l e  Problem Areas 

I f  I R A C  and s u b s e q u e n t l y  t h e  DTl'4 adop t  t h e  recommendation' 
s u b m i t t e d  by DOD,  namely t h a t ' t h e  225 to 260 i4Hz f r e q u e n c y  bai-id 
n o t  be a l l o c a t e d  f o r  t e l e r n e t e r i n g  a p p l i c a t i o n s  on a p r i n a r y  bas i s  
a f t e r  J a n u a r y  1, 1 9 7 0 .  N A S A  would be  r e q u i r e d  to o p e r a t e  at 
t h e s e  f r e q u e n c i e s  i n  t h e  post-1970 tJme p e r l o d  on ly  on a ;;on-- 
i n t e r f e r e n c e  bas i s  w i t h  m i l i t a r y  o p e i = a t i o n s .  

S i n c e  i t  i s  a p p a r e n t  t h a t  mi s s io f l s  of  e i t h e r  or b o t h  
t h e  Apo l lo  and  Apo l lo  A p p l i c a t i o n s  Programs r s i l l  be  conducted  
i n  t h e  p o s t - 1 9 7 0  t i m e  p e r i o d  and b e c a u s e  t h e  S a t u r n  l a u n c h  
v e h i c l e s  t h e  A i r l o c k / O r b i t a l  Workshop and Apollo T e l e s c o p e  Nount 
make u s e  o f  t h e  VKF t e l e m e t r y  band,  i t  i s  obv ious  t h a t  ' such  a 
recommendat ion a d o p t e d  by t h e  DTM would have  a p r o f o u n d  a f f e c t  
on t h e s e  programs.  Development and q u a l i f i c a t i o n  would ' b e  
r e q u i r e d  f o r  new s p a c e c r a f t  a n t e n n a  and t r a n s m i t t e r  d e s i g n s  
r e s u l t i n g  i n  program s c h e d u l e  d e l a y s  and i n c r e a s e d  progr'am 
c o s t s ,  

The o r d e r  by DOD to its d e p a r t m e n t s  t o  v a c a t e  t h e  VHF 
t e l e m e t r y  band by 1 9 7 0  a l s o  means t h a t  t h e  s u p p o r t  c a p a b i l i t i e s  
of a l l  of t h e  t e l e m e t r y  s t a t i o n s  o f  t h e  A i r  F o r c e  E a s t e r n  T e s t  
Range (AFETR) may be c o n v e r t e d  by 1 9 7 0  to s u p p o r t  t r a n s m i s s i o n s  
i n  t h e  U H F  band.  Consequen t ly ,  i f  NASA chooses  n o t  to v a c a t e  
t h e  VHF t e l e m e t r y  band by 1970 ,  t h e  t e l e m e t r y  s t a t i o n s  o f  t h e  
AFETR may n o t  b e  c a p a b l e  UP piTovld lng  tzlcmztry s u p p e r t  f o r  
t h e s e  programs i n  t h e  post-1970 t i m e  p e r i o d .  C u r r e n t  i s s u e s  qf 
t h e  S a t u r n  I B  and S a t u r n  V Program S u p p o r t  Requ i remen t s  Document 
(PSRD) ( 4 9 5 )  c o n t a i n  r e q u i r e m e n t s  f o r  VHF t e l e m e t r y  s u p p o r t  
( r e c e i v e  and r e c o r d  o n l y )  d u r i n g  t h e  l a u n c h  and E a r t h  o r b i t a l  
p h a s e s  of t h e s e  m i s s i o n s  from t h e  f o l l o w i n g  AFETR t e l e m e t r y  
s t a t i o n s :  ( a )  Cape T e l  I V ,  ( b )  Grand Bahama I s l a n d ,  and ( c )  
A n t i g u a .  

I 
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An e a r l i e r  s t u d y  (6) showed t h a t ,  w i t h o u t  a l t e r i n g  
t h e  e x i s t i n g  or p l a n n e d  c a p a b i l i t i e s  o f  p r e s e n t  NASA f a c i l i t i e s  
(namely,  t h e  MSFN s t a t i o n  at MILA and. t h e  C e n t r a l  I n s t r u m e n t -  
a t i o n  F a c i l i t y ,  CIF) ,  t h e  M I L A  MSFN s t a t i o n  and t h e  CIF (which  
i s  not u s e d  f o r  o r b i t a l  s u p p o r t )  c a n  p r o v i d e  t h e  r e q u i r e d  t e l e -  
m e t r y  s u p p o r t  f o r  a n  Apol lo-Sa turn  s p a c e  v e h i c l e .  d u r i n g  t h e  
l a u n c h  and E a r t h  o r b i t a l  phases  o f  t h e  d e f i n e d  Apol lo  m i s s i o n s  
of AS-200 s e r i e s  a f t e r  AS-204/L and o f  t h e  AS-500 s e r i e s  a f t e r  
AS-505. The p r e v i o u s  s t a t e m e n t . i s  a l s o  t r u e  f o r  t h e  c u r r e n t l y  
d e f i n e d  m i s s i o n s  of  t h e  Apollo A p p l i c a t i o n s  Program. There-  
f o r e ,  t h e  loss o f  Cape T e l  I V  VHF t e l e m e t r y  s u p p o r t  i n  t h e  
post-1970 t i m e  p e r i o d  would not a f f e c t  t h e  Apo l lo  or A p o l l o  
A p p l i c a t i o n s  Programs. 

It can  b e  shown i n  a s i m i l a r  manner t h a t  t h e  s t a t i o n s  
o f  t h e  MSFN 1oca. ted a t  Grand Baharna I s l a n d  and Antigu-a w i l l  b e  
c a p a b l e  o f  p r o v i d i n g  t h e  r e q u i r e d  VHF t e . l e m e t r y  support o f  t h e  
d e f i n e d  Apo l lo  arid Apol lo  A p p l i c a t i o n s  Proeram m i s s i o n s  d u r i n g  
t h e '  E a r t h  o r b i t a l  phase  o f  t h e  m i s s i o n s  e x p e c t e d  to b e  cond.u.cted 
i n  t h e  post-1970 time p e r i o d .  I f  s u p p o r t  o f  t h e  VKF t e l e n e t r y  
1j.nks from t h e  first s t a g e  o f  t h e  S a t u r n  l a u n c h  v e h i c l e  i s  n o t  
r e q u i r e d ,  t h e s e  NSFN s t a . t i o n s  c o u l d  also p r o v i d e  t h e  r.ec!ilired 
VHF t e l e m e t r y  s u p p o r t  d u r i n g  t h e  l a u n c h  p h a s e  o f  t h e s e  . m i s s i o n s .  
However, i t  i s  v e r y  l i k e l y  tha.t  s u p p o r t  o f  t h e  VHF t e l m e t r y  
from t h e  f i r s t  s t a g e  o f  t h e  S a t u r n  v e h i c l e s  d u r i n g  l a u n c h  w i l l  
be r e q u i r e d  from t h e s e  two s t a t l o n s .  T h e r e f o r e ,  a t  l e a s t  two 
a d d i t i o n a l  VHF . t e l e m e t r y  r e c e i v e r s  wou.ld be r e q u i r e d  a t  bL th  
of t h e s e  s t a e i o n s  to pr0vid.e t h e  n e c e s s a r y  s u p p o r t  c a p a b i l i t y .  
T h i s  would e l i m i n a t e  t h e  need f o r  WE' s u p p o r t  from t h e  AFETR 
s t a t i o n s  a t  Grand Rahama I s l a n d  and A n t i g u a .  ' .  

I 
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